A national survey of four cereal and two grass seed crops was conducted by the New Zealand Plant Protection Centre (NZPPC) from October 1995 to February 1996. Approximately 85,000 plants were inspected at 332 sites in the main cereal growing areas of New Zealand. In addition to the previously known invertebrate species associated with cereal and grass seed crops, 93 new organism-host associations were recorded for wheat (21 primary pests), 85 new associations for barley (22 primary pests), 40 new associations for oats (8 primary pests), 25 new associations for ryecorn (3 primary pests), 57 new associations for ryegrass (15 primary pests) and 29 new associations for brome grass (5 primary pests). Cereal thrips (Limothrips cerealium), wheat sheath miner (Cerodontha australis) and Argentine stem weevil (Listronotus bonariensis) were the most common pests found in this survey. Chamaemyia polystigma, a predatory fly new to New Zealand, was recorded on barley, brome grass and ryegrass. One undescribed species of Thysanoptera was found on wheat from Mid Canterbury.
INTRODUCTION
From October 1995 to February 1996, MAF Quality Management New Zealand Plant Protection Centre (NZPPC) conducted a survey of pests and diseases on four cereal and two grass seed crops. The survey was part of an ongoing plant pest surveillance program operated by the Ministry of Agriculture and Forestry. Such a survey aims to detect any pests/diseases new to New Zealand, as well as previously known pests with altered hosts or distributions. Comprehensive lists of organisms (pest lists) known to occur in New Zealand are important in setting import standards and negotiating trade conditions for export crops. This paper documents the arthropods and molluscs found during the cereal and grass seed survey. New pests, new organismhost associations and distributions of pests for each crop are listed. Findings for viruses, fungi and bacteria are recorded in Braithwaite et al. (1996; 1998) .
MATERIALS AND METHODS
Four cereal crops, barley (Hordeum vulgare), oats (Avena sativa), ryecorn (Secale cereale) and wheat (Triticum aestivum), and two grass seed crops, brome grass (Bromus spp.) and ryegrass (Lolium spp.) were included in this survey. The survey was designed according to the procedure given by Dymock and Holder (1996) . Sampling occurred throughout crop development at 332 sites in the main cereal and grass seed growing areas of New Zealand. The number of sites was apportioned among crops on the basis of their hectares of production and import/export values of each crop grown nationally (Statistics New Zealand 1994) . Distribution of sites is given in results tables. The sites were chosen from grower lists provided by MAF Quality Management field officers and relevant grower associations and supplemented by local knowledge.
RESULTS AND DISCUSSION
The number and nature of organism-host associations for each of the surveyed crops are presented in Table 1 . Primary  41  11  20  11  25  40  148  Potential primary  1  1  2  2  2  8  Secondary  1  1  1  1  4  Saprophyte  11  5  7  4  8  13  48  Predator  21  5  5  6  11  18  66  Parasite  1  1  1  3  6  Casual  20  5  5  4  15  26  75  Unknown  11  7  13  7  10  15  63   Total  107  35  53  33  72  118  418  _________________________________________________________________  1 Definitions: Primary = the organism is able to invade and gain sustenance from intact tissues of this plant; Potential primary = the biology of this organism on this host is unknown, the part of the plant where this organism was found and the biology of that family/genus on other hosts suggest a primary relationship; Secondary = this organism infests and gains sustenance from tissues of this plant once already damaged/overripe; Saprophyte = the organism gains sustenance from rots/fungi growing on this host, or in/on decaying plant/animal material; Predator/Parasite = life stage(s) of this organism are known to live off and gain sustenance from another organism associated with this host plant; Casual = any organism that occurs accidentally or as a hitch-hiker or passenger and is not known to gain sustenance from the tissues of this host plant; Unknown = there is no known information on the biology and hosts of this organism, its significance to this host is unknown.
Barley (Hordeum vulgare)
Two slug species, eight mite species, two spider species and 95 insect species were identified from samples from barley crops (Table 2) . Twenty-two of these species were previously recorded from barley and 85 species were recorded for the first time. The nature of the organism-host association was determined for all newly recorded species as: 22 primary pests, one potential primary pest, one secondary pest, 11 saprophytes, 20 predators, one parasite, 20 casuals and for nine species, the nature of the association was unknown. The most common primary pests on barley were wheat sheath miner, Cerodontha australis (found at 62% of sites); cereal thrips, Limothrips cerealium (60% of sites); Argentine stem weevil, Listronotus bonariensis (24% of sites); cereal aphid, Rhopalosiphum padi (15% of sites); another aphid, Metopolophium dirhodum (14% of sites) and wheat bug, Nysius huttoni (14% of sites). The predatory fly, Chamaemyia polystigma (Diptera: Chamaemyiidae) is reported for the first time in New Zealand. One adult fly was found in a sweep-net sample from Mid Canterbury. In North America larvae of this fly prey upon a mealybug found on ryegrass (Sluss and Foote 1973) . In New Zealand, it may prey on Balanocooccus poae (Pearson, pers. com.) living on ryegrass in pastures. Brome Grass (Bromus spp.)
Three mite and 32 insect species were identified in brome grass samples (Table 3) . Six of the identified species had been previously recorded and 29 species were recorded for the first time. The nature of the organism-host association was determined for all new records as: five primary pests, one potential primary pest, one secondary pest, five saprophytes, five predators, five casuals and for seven species, the nature of the association was unknown. The most common primary pests on brome grass were cereal thrips (78% of sites); wheat sheath miner (44% of sites); wheat bug (33% of sites); timothy thrips, Chirothrips manicatus (33% of sites); Hessian fly, Mayetiola destructor (33% of sites) and Argentine stem weevil (33% of sites). Also, one adult predaceous fly, Chamaemyia polystigma, was found in a sweep-net sample from Mid Canterbury.
Oats (Avena sativa)
One mite, 51 insect and one slug species were identified on oats (Table 4) . Of these species, 13 had been previously recorded from this host and 40 species were recorded for the first time. The nature of the organism-host association was determined for all new species recorded on oats as: eight primary pests, one potential primary pest, seven saprophytes, one parasite, five predators, five casuals and for 13 species the nature of the association was unknown. The most common primary pests on oats were cereal thrips (70% of sites); wheat sheath miner (35% of sites); cereal aphid (22% of sites); Argentine stem weevil (13% of sites); grass grub, Costelytra zealandica (13% of sites); grain aphid, (13% of sites); Metopolophium dirhodum (13% of sites); yellow pasture leafhopper, Zygina zealandica (13% of sites); American grass thrips, Anaphothrips obscurus (13% of sites) and timothy thrips (13% of sites).
Ryecorn (Secale cereale)
Two mite and 31 insect species were identified on ryecorn (Table 5) . Eight of the identified species were previously reported on ryecorn. Twenty-five species were recorded for the first time in association with ryecorn. The nature of the organism-host association was determined for new species recorded. Three species were primary pests, one was a secondary pest, four were saprophytes, six predators, four casuals and for seven species, the nature of the association was unknown. The most common pest species on ryecorn were cereal thrips (80% of sites),wheat sheath miner (70% of sites) and wheat bug (40% of sites).
Ryegrass (Lolium spp.)
One slug, three mite and 68 insect species were identified from ryegrass samples ( Table 6 ). Fifteen of the identified species were previously recorded on ryegrass and 57 species collected in the survey were recorded for the first time. Fifteen of the new organism-host associations were classified as primary pests, one as a potential primary pest, eight as saprophytes, one as a parasite, ten as predators and 14 as casuals. For eight species, the nature of the association was unknown. The most common pests on ryegrass were wheat sheath miner (72% of ryegrass sites); cereal thrips (59% of sites); Argentine stem weevil (48% of sites); wheat bug (35% of sites); cereal aphid (35% of sites); grain aphid (24% of sites) and Apterothrips secticornis (21% of sites). Chamaemyia polystigma was found in a sweep-net sample from Mid Canterbury. _________________________________________________________________ Wheat (Triticum aestivum) Two slug species and 116 arthropod (nine mite, one spider and 106 insect) species were identified from wheat samples (Table 7) . Twenty-five of the identified species were previously recorded and 93 species were recorded for the first time in association with wheat. The nature of the organism-host association was determined for new species recorded. There were 21 primary pests, one potential primary pest, one secondary pest, 13 saprophytes, three parasites, 17 predators and 24 casuals. For 13 species, the nature of the association was unknown. One undescribed species of thrips, family Phlaeothripidae (Thysanoptera: Tubulifera), was found in a sweep-net sample from Rakaia, Mid Canterbury. Specimens were deposited in the New Zealand Arthropod Collection. The most common pests found on wheat were cereal thrips (75% of sites), wheat sheath miner (59% of sites), Argentine stem weevil (34% of sites), wheat bug (17% of sites); grain aphid (16% of sites), another aphid, Metopolophium dirhodum (13% of sites) and grass grub (10% of sites). The incidence of some pests recorded in this survey on wheat, Hessian fly and Argentine stem weevil, was much lower than reported in the literature (Withers et al. 1995) for the same areas. Thrips population dynamics have shown some seasonal trends in the incidence of males and females (Bejakovich unpubl. data).
CONCLUSION
During this survey, 329 new plant and arthropod/mollusc associations were recorded, 79 of which were determined as primary or potential primary pests. The nature of organism-host association could not be determined for 57 species ("unknown") as no details on the organism biology on the host plant were available. Further research of these organisms on surveyed hosts is needed to clarify their pest status. One new, undescribed species of thrips (Thysanoptera: Phlaeothripidae) was found on a wheat sample from Rakaia, Mid Canterbury. The predatory fly, Chamaemyia polystigma (Diptera: Chamaemyiidae), was reported for the first time in New Zealand on barley, brome grass and ryegrass samples from Mid Canterbury (W. Pearson pers. comm.).
